Biosynthetic processing of the oligosaccharide chains of cellular fibronectin.
We have examined the maturation or processing of the oligosaccharides of cellular fibronectin in cultured chick embryo fibroblasts. Fibronectin was pulse-labeled with [2-3H]mannose of [35S]methionine, and the turnover rates of carbohydrate and polypeptide portions of immunoprecipitated fibronectin were compared. The oligosaccharides on fibronectin were analyzed by gel electrophoresis for alterations in sensitivity to the enzyme endo-beta-N-acetylgluosaminidase H, which specifically cleaves the 'high-mannose' class of asparagine-linked oligosaccharide. Incorporated mannose was removed only at early time points, suggesting that the structure of fibronectin oligosaccharides was altered due to processing. This possibility was confirmed by the analysis of glycopeptides generated by exhaustive pronase digestion. Two major glycopeptide structures were detected; their properties correspond to a 'high-mannose' oligosaccharide precursor and a 'complex' carbohydrate product. The precursor-product relationship of these two forms of oligosaccharide chains was demonstrated by pulse-chase labeling experiments. The precursor glycopeptide had an apparent size (Mr 2100) comparable to (Man)9GlcNAc (Mr 2080), and was sensitive to endo-beta-N-acetylglucosaminidase H; nearly all of the labeled mannose incorporated in a 10 min pulse was released from fibronectin glycopeptides by this enzyme. During a 90 min chase period, the glycopeptides became larger and increasingly resistant to endo-beta-N-acetylglucosaminidase H cleavage. The final 'complex' or processed oligosaccharide structure contained approximately two-thirds less [3H]mannose, was insensitive to endo-beta-N-acetylglucosaminidase H and had an apparent Mr of 2300 as estimated by gel filtration. We conclude that the carbohydrate portion of fibronectin is synthesized as a 'high-mannose' intermediate and is subsequently processed to give the characteristic 'complex' oligosaccharide chains of fibronectin.